Combination effects of clastogens in the mouse peripheral blood micronucleus assay.
In order to study how two chemicals interact to induce micronuclei, simple ethylating agents [ethyl methanesulfonate (EMS), ethyl ethanesulfonate (EES) and N-ethyl-N-nitrosourea (ENU)], spindle poisons [vincristine sulfate (VINC) and colchicine (COL)] and an oxidizing agent [potassium bromate (KBrO3)] were used as model chemicals for combination treatments. The frequency of micronucleated reticulocytes (MNRETs) was evaluated in mice treated with two of these chemicals at a time. The combinations of ethylating agents (EMS and EES; EMS and ENU) and of spindle poisons (VINC and COL) induced more micronuclei than those expected on an additive basis. The apparent synergism was due to a 'combined dose' which could be calculated by the dosimetric conversion of one chemical to the other, when damage induced by each chemical was 'equivalent' in the induction of MNRETs. In contrast, no apparent synergism in induction of micronuclei was observed when two chemicals with different modes of clastogenic action (EMS and KBrO3 or EMS and VINC) were combined.